Muscular cell proliferative and protective effects of N-acetylcysteine by modulating activity of extracellular signal-regulated protein kinase.
N-acetylcysteine (NAC), an antioxidant and a precursor of glutathione, is currently in clinical use for various pathological conditions. No data is available as to the relationship between NAC and muscular cell proliferation or muscular degenerative disease. In this study, we assessed the effect of NAC on growth of L6 myoblasts, a rat skeletal muscle cell line, under normal or bupivacaine-treated condition. Of interest, under normal growth conditions, NAC treatment concentration-dependently increased viability, cell number, and DNA incorporation of L6 cells. Remarkably, NAC treatment for 12 to 24 h led to increased phosphorylation of ERKs, a family of mitogen-activated protein kinase known to involve in cell proliferation, in L6 cells, and specific inhibition of ERKs by PD98059, a selective inhibitor of ERKs, greatly abolished the ability of NAC to increase the number of L6 cells. More importantly, pretreatment with NAC effectively blocked decrease in the number and ERKs phosphorylation in L6 cells induced by the exposure of bupivacaine, a local anesthetic with myotoxicity. These results collectively suggest that NAC has muscular cell proliferative and protective effects and the effects by NAC appear to be, in part, mediated via increase in ERKs activation.